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Abstract
Objectives: Todeterminecorrelationsbetweenexcessivelylongworking
hours and subjectively experienced somatic health complaints among
hospital physicians.
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1
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Methods: Quantitative data were collected as part of the survey
“Working life, Lifestyle and Health of Hospital Physicians in Germany 1 Federal Institute for
Population Research,
Wiesbaden, Germany
2006”usingself-reportingquestionnaires.Theindividuallyexperienced
health was assessed on the basis of Zerssen’s [1] list of somatic com-
plaints. The indicator of excessively long working hours was defined as 2 Institute for Health
Economics and Clinical 10 or more working hours per working day and 6 or more on-call shifts
Epidemiology (IGKE), amonthamongfull-timeemployees.Thenetsampleconsistedof3295
randomly selected physicians from 515 hospitals. University of Cologne,
Cologne, Germany Results: The response rate was 58% (n=1917). Physicians with exces-
sively long working hours (19%) had significantly higher sum score of
health complaints (p=0.0001) and significantly increased mental and
physical fatigue symptoms (feeling faint, languor, uneasiness, heavy
legs, excessive need for sleep, trembling; p=0.0001 to 0.047), mood
changes (irritability, brooding; p=0.008 to 0.014), gastrointestinal
(nausea,lossofweight;p=0.0001to0.014)andheartdisorders(lumpy
sensationinthethroat,chestpain;p=0.0001to0.042).Whenthesum
score of health complaints was controlled for selected confounders,
beingfemale(B=-3.44,p=0.0001)andhavingexcessivelylongworking
hours (B=2.76, p=0.0001) were significantly correlated with health
complaints.Inaseparategenderanalysis,beingexposedtoexcessively
longworkinghoursremainedasignificantpredictorforhealthcomplaints
amongbothfemales(B=3.78,p=0.001)andmales(B=2.28,p=0.004).
Conclusions: Excessively long working hours are associated with an in-
creased risk of health complaints. Reducing working hours may be the
first step to improving physicians' health.
Keywords: working hours, health complaints, hospital physicians,
Germany
Zusammenfassung
Zielsetzung: Gegenstand der Studie war die Analyse eines Zusammen-
hangs zwischen Arbeitszeitbelastung und körperlichen Beschwerden
bei Krankenhausärzten in Deutschland.
Methoden: Die Daten zur Arbeitszeit (Dauer eines durchschnittlichen
Arbeitstages und die Anzahl der Bereitschaftsdienste im Monat) und
körperlichen Beschwerden anhand der Skala von Zerssen [1] wurden
imRahmenderschriftlichenRepräsentativerhebungzu„Arbeit,Gesund-
heitundGesundheitsverhaltenderÄrzteundÄrztinnen2006“erhoben.
Eine Arbeitszeitbelastung wurde als Vollzeitbeschäftigung, Arbeitstag
von 10 oder mehr Stunden und die Ableistung von 6 oder mehr Bereit-
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Ärzten aus 515 Krankenhäusern.
Ergebnisse: Die Rücklaufquote lag bei 58% (n=1917). Personen mit
deutlicher Arbeitszeitbelastung (19%) hatten eine signifikant höhere
Gesamtzahl an körperlichen Beschwerden (p=0,0001) und litten signi-
fikant häufiger an mentaler und körperlicher Erschöpfung (p=0,0001
bis 0,047; Schwächegefühl, Mattigkeit, Unruhe, Schweregefühl in den
Beinen,übermäßigesSchlafbedürfnis,Zittern),Stimmungsschwankun-
gen(Reizbarkeit,Grübelei),gastrointestinalenBeschwerden(p=0,0001
bis 0,014; Gewichtsabnahme, Übelkeit) und Herzbeschwerden
(p=0,0001 to 0,042; Stiche in der Brust, Kloßgefühl im Hals). Die Ge-
samtzahl körperlicher Beschwerden korrelierte signifikant mit einer
deutlichenArbeitszeitbelastung(B=2,76,p=0,0001)unddemweiblichen
Geschlecht(B=-3,44;p=0,0001).InseparaterAnalysenachGeschlech-
tern blieb die deutliche Arbeitszeitbelastung ein signifikanter Prädiktor
für körperliche Beschwerden bei Ärztinnen (B=3,78, p=0,001) und
Ärzten (B=2,28, p=0,004).
Schlussfolgerung:EinedeutlicheArbeitszeitbelastungkorreliertsignifi-
kant mit körperlichen Beschwerden. Eine Reduzierung der Arbeitszeit
dürfte der erste Schritt sein, die Gesundheit der Ärzte zu verbessern.
Schlüsselwörter: Arbeitszeit, Ärzte, Krankenhaus, Gesundheit
Introduction
Working outside normal hours, as a result of extended
day and night shifts, is a world-wide phenomenon within
the medical profession [2], [3]. Evidence of excessively
long working days among physicians in Germany can be
seen from the wave of strikes undertaken by German
hospital physicians in the years 2005 and 2006 to
achievebetterworkingconditions,includingworkinghours
[4], the results of a number of pilot projects conducted
in selected cities or counties [5], [6], [7], and the latest
representativesurvey.Thelatterindicatedthatphysicians,
with a full time position in which they regularly work at
night, put in an average working day of 9.9 hours, in ad-
dition to 6.6 on-call shifts a month [8]. This is equivalent
to about 63 working hours or more per week and is,
consequently, obviously not in compliance with the
European Working Time Directives which allow a maxi-
mum working week of up to 58 hours for physicians [9].
Theregulationofworkinghoursisrequiredforhealthand
safety reasons [10]. From population studies that have
been undertaken, it is well-known that people who work
excessively long days generally report a lower level of
perceived general health, increased rates of injury, in-
creased psycho-vegetative and muscular disorders [11],
are generally more frequently ill [12], [13], [14], [15],
[16], [17], [18], [19], are likely to engage in more risky
health behaviour [13], [14], [20], [21], and even have a
higher mortality rate [22].
Although there is evidence to indicate that long working
days can adversely affect health, and that physicians
haveextendedworkingdays,researchontherelationship
between these issues is rare and has been limited to a
specific position, certain specialties or to a limited range
of health complaints such as fatigue [23], [24], [25], in-
dividualinjuries,somnipathy[26]andthenegativeeffect
of a lack of sleep on a person's mood [27], [28]. Despite
these important findings, we still know very little about
the connection between extended working hours and a
numberofsomatichealthcomplaintsamongphysicians.
Yet,itisobviousthatthestabilityoftheentirehealthcare
system stands or falls with the health of its physicians
since, for example, healthy physicians have a favourable
impact on the quality of health care and the relationship
among colleagues [29], [30], [31], [32].
Working on the assumption that long working hours are
the rule among hospital physicians and that extended
working hours are associated with several health com-
plaints, the present study analyses the correlations
betweenexcessivelylongworkinghoursandthepotential
impact on the health of a nationwide representative
sample of hospital physicians in Germany.
Materials and methods
Procedure and study population
The data sampling was commissioned by the German
Hospital Institute (http://www.dki.de), which has many
years of experience in the area of hospital surveys. A
random sample, representative of all physicians working
in hospitalswith a 100 ormorebeds,wasused.Asa first
step, a random sample of hospitals was drawn and, as
a second step, a random sample of physicians. The net
sample consisted of 3295 randomly selected physicians
from 515 hospitals [8].
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October 2006, by means of a one-wave mail survey. The
survey was anonymous. To increase the response rate,
arecommendationfromtheGermanhospitalphysicians'
union – the Marburger Bund (http://www.marburger-
bund.de) – was enclosed with the accompanying letter
and also publicized on the union's homepage. Moreover,
the sponsor (the German Research Foundation,
http://www.dfg.de) and the agency responsible for
handlingandanalysingthedata(theFederalInstitutefor
Population Research at the Federal Statistical Office,
http://www.bib-demographie.de) were explicitly men-
tioned on the cover sheet of the questionnaires as these
institutions are known for their independence.
Variables
The final questionnaire consisted of 12 pages, with sev-
eral items regarding health, life style, working conditions
(including working time), and demographics. Working
time was evaluated by means of questions pertaining to
the actual number of hours worked per day (including
overwork)andthenumberofdayspermonthspentdoing
on-call duty, both on weekdays and on weekends. The
questionnairewaspre-testedon20physiciansfromthree
hospitals using written (n=16 of 30) and cognitive ques-
tiontesting(n=4of4)forcomprehensionandclarity.The
questionnaire was subsequently revised on the basis of
their feedback.
Thediagnosisofsomatisationdisorderswasapproached
with the aid of the Zerssen [1] symptom checklist, which
isavalidated[33]instrumentformeasuringactualsomat-
iccomplaints.Thesymptomchecklistconsistsof24items
and asks for actually perceived general and somatic
complaints.Theintensityofthecomplaintswasassessed
on a four-grade Likert scale (not at all=0, not much=1,
moderate=2,severe=3).Theitemsessentiallycharacter-
ize common complaints or physically identifiable com-
plaints and, consequently, complaints which fall within
the scope of general practitioners and internists. The
resultingscoresmay be usedasdichotomousresponses
(0 and 1 versus 2 and 3). The questions also allow for
the calculation of a sum score and thus offer a picture of
the current overall impairment of the subjective feeling
of well-being [1].
Statistical analysis
First, the data on working hours per day, the number of
on-callshiftspermonth,andthepercentageofexcessive
working hours were descriptively displayed, so as to
provideanoverview.Aworkingdayof10ormoreworking
hours and 6 or more on-call shifts a month, in the case
of full-time employees, was used as an indicator of ex-
cessively long working hours. These criteria are in line
with the definition contained in the 'Fourth European
Working Conditions Survey' [34], which defines long
working hours as working approximately 10 hours a day.
Furthermore, this definition also complies with the
agreementontariffsforphysicians,whichdoesnotpermit
more than 6 on-call shifts per month (BAT, SR 2c).
Secondly, several health complaints were analysed in
relationtogroupssubjecttoandnotsubjecttoexcessively
long working hours. For the purpose of these analyses,
severalhealthcomplaintsweredichotomizedintogroups
of “no health complaints” (none at all, not many) and
“health complaints” (moderate, severe).
In a third phase, the sum score of the health complaints
was compared for the two groups – those subject to and
those not subject to excessively long working hours. Fi-
nally, the sum score of the health complaints was con-
trolledforsomevariablessuchasgender,ageandexces-
sively long working hours.
The analysis involved the Pearson χ
2 test for categorical
data, analysis of variance for the comparison of group
means,andregressionmodelstoinvestigatemultivariate
effects. The statistical Package for Social Science [35]
software, Windows Version 13, was used to analyse the
data.Significancewasacceptedatstatisticaldifferences
at Alpha=0.05.
Results
The response rate was 58% (n=1917). The majority of
physicianswasmale(61%),youngerthan45yearsofage
(79%), worked as interns or board-certified physicians
(71%) (i.e. no chief physicians or heads of department),
workedfull-time(89%)andhadregularon-callduty(71%)
[8].
Table 1 displays some data collected on working time:
Nearly every second physician worked 10 or more hours
on an average working day and was on on-call duty up to
6 or more times per month. In total, every fifth physician
was affected by excessively long working hours.
Table 1: Length of working day, average on-call duty per
month, and share of physicians with excessively long working
hours (%)
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(Pearsons' Chi-Quadrat)
Table 3: Means of sum scores of Zerssen's list of somatic complaints among the two groups of physicians working vs. not
working excessively long hours (ANOVA)
Theprevalenceofself-reportedhealthcomplaintsamong
physicians subject or not subject to excessively long
workinghoursisshowninTable2.Physicianswithexces-
sively long working hours reported the following health
complaints with significant frequency: feeling faint, a
lumpy sensation in the throat, chest pain, languor, nau-
sea,irritability,brooding,uneasiness,heavylegs,excess-
ive need for sleep, trembling, and loss of weight.
Table 3 shows the significantly higher sum score among
physicians with excessively long working hours. As can
beseeninTable4,beingfemaleandworkingexcessively
long hours are factors which have a significantly positive
correlation to the sum scores of health complaints. In
separategenderanalyses,workingexcessivelylonghours
remainsa significantpredictor for both menandwomen.
Age has no influence on these models.
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Discussion
The present study is the first to examine the impact of
excessively long working hours on health, among a rep-
resentative sample of hospital physicians in Germany.
The most significant finding is that a positive correlation
exists between excessively long working hours and gen-
eralhealth,aswellashealthcomplaintsincluding:mental
andphysicalfatigue,gastrointestinalandheartdisorders.
'Working time overload' is a genuine burden for hospital
physicians. Only a minority work less than nine hours per
working day and have less than six on-call shifts per
month. Every fifth hospital physician bears the double
burden of consistently long working days (ten hours or
more) as well as very frequent on-call shifts (six or more
per month), amounting to an average working week of
63 hours or more.
Extended hours and night shifts have also long been
customary in other Western countries, as is documented
by working weeks of 60 hours in England [3] or 85 hours
in the US [2]. What is remarkable is that hospital physi-
cians, themselves, show a positive attitude towards a
longer than average working day, if it is combined with a
longer rest period [36]. Even the laws of the European
Union are consistent with physicians' apparently higher
tolerance of working time overload and allow working
hours of up to 58 hours a week over a seven-day period,
as opposed to the 48 hours per seven-day week that ap-
plies to the rest of the working population. A 48-hour
week for physicians is not likely to come into force before
2009-2012 [9], [10]. Nevertheless, a population-based
review has documented that even those employees who
favour extended hours still run the risk of seeming fa-
tiguedattheendofaworkingdayandtendtoexperience
health disorders in the long run [37].
Indeed,frequentovertimeandon-callshiftsarecommonly
known to be tiring. Night work and long hours, with irreg-
ular and unpredictable work schedules, can at times be
so excessive as to seriously restrict the time available for
recovery and sleep [13], [38]. Not surprisingly, most in-
vestigationsamongselectedmedicalprofessionalgroups
have documented positive correlations between work
scheduling, fatigue [24], [39], sleep deprivation, and the
negative effect of sleep loss on a person's mood [28],
[40].
As expected, we found similar correlations in our study.
Feelings of irritability, uneasiness and brooding were
significantly associated with physicians working exces-
sivelylonghours.Moreover,mostofthesignificanthealth
complaints among physicians working excessively long
hours can be classified as typical fatigue symptoms.
However, in contrast to these earlier investigations, the
present study has documented fatigue that has already
shown negative effects on both physical and mental
health, such as: feeling faint, languor, uneasiness, heavy
legs,excessiveneedofsleepandtrembling.Othernotice-
ablefindingsinourstudyrelatetoevidenceforlong-term
effects of working time overload such as cardiovascular
and gastrointestinal disorders [11], [12], [13], [41], [42],
[43]thatmaybeexpressedassymptomssuchasalumpy
sensationinthethroat,chestpainaswellasnauseaand
loss of weight among physicians. All of these symptoms
could be seen as consequences of a continuous and
permanent working time overload among hospital physi-
cians.
In general, hospital physicians clocking excessively long
working hours were likely to fall prey to somatic and
general complaints to a significantly higher degree than
those who did not. However, the former do not by any
means constitute a homogeneous group when it comes
to the types of health complaints. After controlling the
overall health status for a number of confounding vari-
ables,excessivelylongworkinghoursstillremainedhighly
significant. The reason why female physicians, despite
havingalowerburdenintermsofworkingtime[8],report
having a significantly higher incidence of health com-
plaints, is documented by a large body of empirical evi-
dence. It can be consistently shown that women over-re-
portsymptoms[44],[45].Itisassumedthatthe'sickrole'
may be more socially acceptable to them and, in con-
sequence, they may be more willing to define physical
changesintermsofillhealth[46].Thiscouldbethecase
in our sample although, as medical professionals, both
female and male physicians should be using the same
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orders.SimilartrendswerefoundinastudyofNorwegian
physicians,whichreportedahigherfrequencyofsomatic
complaintsamongfemaleasopposedtomalephysicians
[47].
For the interpretation of the present health complaints,
the role played by stress should also be taken into ac-
count. Many studies have documented higher stress
levelsamongphysiciansandmedicalstudents[48], [49]
than in other workers [50]. In professions such as medi-
cine, where physicians have to face long hours including
'workoverload',excessivelylongworkinghourshavebeen
identifiedasasignificantsourceofstress[39],[51],[52],
[53], [54]. Furthermore, stress, fatigue symptoms and
psychosomatic reactions are important signs of burnout
syndrome[55],[56],aphenomenonthatcontinuestobe
amajorproblemamongphysicians.Theresearchtodate
seemstoimplicateextendedworkinghoursasthereason
for burnout among physicians [57], [58], [59]. This may
also be the case in our sample. The group of physicians
working excessively long hours showed evidence of po-
tential burnout syndrome in terms of profound fatigue
and manifest physical symptoms. Therefore, if one ac-
ceptsthatlonghoursmaycontribute,directlyorindirectly,
to occupational stress and burnout, then the 'reduction
of working hours' should be the key words for policy
makerswhocaretoseeeffectivepreventionalsoprovided
for physicians.
The current situation in Germany does not benefit hospi-
tal-based physicians. In the first place, neither sufficient
nor effective efforts are being undertaken to monitor the
implementation of the working time directives [60], [61].
Secondly, there is widespread controversy about the un-
limited time-frame for the implementation of a 48-hour
week for physicians [62] as well as about observing the
rulings handed down by the European Court [63], [64]
classifyingon-calldutyasactualworkinghours[65].From
the practical point of view, limiting hospital physicians'
workinghoursisessential.Reducedworkinghourswould
not only be a positive incentive for physicians to remain
in the profession, but will also improve their social well-
being [66], [67], work satisfaction [68], the quality of
patients'care[39] and,lastbutnotleast,thephysicians’
own physical and mental health.
As with all studies, this report has its limitations as well
as its strengths. The study's main strength is that it was
the first comprehensive, nation-wide survey of German
physicians' working conditions, health and life-style.
Similar, but rather more limited studies have recently
been conducted in selected counties, cities or hospitals
[7], [69], [70], [71], [72]. Furthermore,the responserate
of 58%, albeit less than optimal, was much better in
comparison with previous surveys of physicians in Ger-
many, which had response rates of between 17% and
51% [7], [69], [70], [71], [72]. Admittedly, studies on
physicians' health from Norway [73], the US [51] and the
UK [73] had higher response rates than those achieved
here. However, the experience of recent years showed
that the general willingness among the German popula-
tion to participate in studies of this ilk, is the lowest of all
the EU countries [74]. However, one reason for the lack
of response on the part of physicians, could be that they
did not find time to complete the questionnaire. Another
concern is that a possible selection bias could be attrib-
utedtothecontentofthequestions–workingconditions,
health and life-style. Physicians with an unhealthy life-
stylemightbereluctanttoparticipateoutofconcernthat
they might be identified. This would result in an underes-
timation of health complaints. If we consider the positive
relationship between more risky health behaviours and
overtime [13], [14], [20], [21], then the underestimation
of reported health complaints could be even greater in
thisstudy.WeshouldalsomentionherethattheZerssen
symptom checklist can not provide exact informations
about actual physical diseases, but it is qualified for
characterizing physically identifiable complaints and
linking them to possible health hazards [1]. Further limi-
tations comprise a lack of some intermediate variables
such as coping, other workplace hazards and employers'
policiesregardingovertime–allofwhichcouldaffectthe
relationshipbetweenovertimeandhealth[16].Moreover,
some evidence exists to suggest a connection between
marriage,healthandstress.Researchshowsthatmarried
couples tend, on average, to be healthier [75], [76] be-
cause they are better equipped, as a team, to handle
stress than are single persons [77]. Whether married
physicians have a tendency to enjoy better health than
their single colleagues, still remains to be answered ad-
equately.Furthermore,therestrictionofthestudytothose
physicians currently working in a hospital setting might
have distorted the picture, as it does not include physi-
cians who had already left their jobs due to excessive
schedulingdemandsorhealthconditionsthatprecluded
their continuing to work such schedules. At present, in
Germany, there is an increased brain drain of physicians
to other professions and to foreign countries – mainly
because of extended work schedules and excessive
workinghours[7],[78],[79].Therefore,itwouldbeuseful
to collectdataon thosehospitalphysicianswho left their
profession and compare them to data from physicians
stillworkinginthemedicalprofession.Ontheotherhand,
it would also be of interest and of critical importance to
comparecountriesandexaminehowwork-relatedfactors,
other than hours – for example hierarchical hospital
structures, salary levels, job status and the quality of
professional training – contribute to physicians' health
complaints. For example, like in Germany [7], [8], many
hospital physicians in Great Britain [3] have working
weeks of 60 hours or more. Nevertheless, a growing
number of German physicians are emigrating to Great
Britain [79], attracted by a range of factors including:
personalrewards,systematicandsupervisedpostgradu-
ate training, better working conditions and pay, as well
as opportunities for professional development [80].
Finally, because overtime practices and the quantity of
overtime worked vary enormously from specialty to spe-
cialty,andalsoamongpractitionerswithineachspecialty
6/9 GMS German Medical Science 2007, Vol. 5, ISSN 1612-3174
Rosta et al.: Excessive working hours and health complaints among ...[8], it would also be important to analyse these relation-
ships.
Looking to the future, gaining further insight into this
subject on an international level could prove very useful
in devising strategies aimed at improving doctors' health
onanationalandinternationallevel.However,aspreven-
tion and health promotion enjoy a very privileged status
inmedicine,aprimarymeasurewouldbetolimitworking
time to 48 hours per week (including on-call and stand-
by duty) before other measures are introduced.
Notes
Conflicts of interest
None declared.
Acknowledgements
Wegratefullyacknowledgethehelpofthehospitaldoctors
who participated in this study. This study was made pos-
sible by a grant from the German Research Foundation
(DFG). The funding agency had no role in the design or
conduct of the study, the interpretation or analysis of the
data, or the approval of the manuscript.
Remarks
An earlier version of this paper was presented at the II.
InternationalCongressonHealthandWork,12-16March
2007, Havana, Cuba and at "Medizin und Gesellschaft:
PräventionundVersorgunginnovativ–qualitätsgesichert
– sozial”, 17.-21. September 2007, Augsburg.
References
1. von Zerssen D. Die Beschwerden-Liste. Weinheim: Beltz; 1976.
2. Josefson D. New York's junior doctors work illegally long hours.
BMJ. 1998;316:1625.
3. Brettingham M. Trusts should cut workload of senior physicians
to retain them. BMJ. 2005;331:798.
4. Marburger Bund. Pressemitteilung Nr. 29/05: Nationaler
Protesttag der Krankenhausärzte am 5. August 2005 in Berlin.
Berlin; 2005. Available from: http://www.marburger-bund.de/
marburgerbund/bundesverband/presse/pressemitteilungen/
pm2005/pm29_05.php [1. December 2006].
5. Gesundheitswissenschaften: Von Ärzteüberhang keine Spur.
(Projekt "Befragung zur Teilzeitarbeit und Arbeitszeitrealität bei
im Krankenhaus beschäftigten Ärztinnen und Ärzten in Berlin",
Daniel Sagebiel.) Forschung aktuell, Wissenschaftsdienst der
TU Berlin. 2002;3(1). Available from: http://www2.tu-berlin.de/
presse/wissenschaftsdienst/02sep/aerzte.htm
6. Kühn H, Klinke S, Kaiser R. Empirische Untersuchungen zu
Arbeitsbedingungen und Versorgungsqualität im Krankenhaus
unterDRG-Bedingungen.ErsteTeilergebnissezurArbeitszeitvon
Krankenhausärztinnenund-ärzten.HessÄrztebl.2005;11:742-
4.
7. Bornschein S, Erbas B, Borelli S, Emminger C, Hesse J, Pilz J,
Schwarzkopf-Steinhauser G, Wenzl H, Kunze D, Borelli C.
Arbeitszeit und Arbeitszufriedenheit angestellter und beamteter
Ärzte in München. Ergebnisse einer anonymen Befragung.
Gesundheitswesen. 2006;68(8-9):535-44.
8. RostaJ. Arbeitszeitder Krankenhausärzte in Deutschland.Erste
ErgebnisseeinerbundesweitenErhebungimHerbst2006.Dtsch
Ärztebl. 2007;36:2417-23.
9. Reuters. European Parliament backs limits on physicians work
hours. November 17, 1999.
10. Council Directive 93/104/EC of 23 November 1993 concerning
certain aspects of the organization of working time. Official
Journal of the European Community. 1993;307:18-24.
11. Nachreiner F, Radiker B, Janssen D, Schomann C.
Untersuchungen zum Zusammenhang zwischen der Dauer der
ArbeitszeitundgesundheitlichenBeeinträchtigungen.Ergebnisse
einer Machbarkeitsstudie. Oldenburg: Gesellschaft für Arbeits-,
Wirtschafts- und Organisationspsychologische Forschung e.V.;
2005.
12. Spurgeon A, Harrington JM, Cooper CL. Health and safety
problems associated with long working hours: a review of the
current position. Occup Environ Med. 1997;54(6):367-75.
13. Caruso CC, Hitchcock EM, Dick RB, Russo JM, Schmit JM.
OvertimeandExtendedWorkShifts:RecentFindingsonIllnesses,
Injuries, and Health Behaviors. U. S. Department of Health and
Human Services, Centers for Disease Control and Prevention,
NationalInstituteforOccupationalSafetyandHealth.Publication
No. 2004-143. NIOSH; 2004.
14. JohnsonJV,LipscombJ.Longworkinghours,occupationalhealth
and the changing nature of work organization. Am J Ind Med.
2006;49(11):921-9.
15. ScottAJ.Shiftworkandhealth.PrimCare.2000;27(4):1057-79.
16. van der Hulst M. Long workhours and health. Scand J Work
Environ Health. 2003;29(3):171-88.
17. Grosch JW, Caruso CC, Rosa RR, Sauter SL. Long hours of work
in the U.S.: associations with demographic and organizational
characteristics,psychosocialworkingconditions,andhealth.Am
J Ind Med. 2006;49(11):943-52.
18. Sokejima S, Kagamimori S. Working hours as a risk factor for
acute myocardial infarction in Japan: case-control study. BMJ.
1998;317(7161):775-80.
19. Kawakami N, Araki S, Takatsuka N, Shimizu H, Ishibashi H.
Overtime, psychosocial working conditions, and occurrence of
non-insulin dependent diabetes mellitus in Japanese men. J
Epidemiol Community Health. 1999;53(6):359-63.
20. Trinkoff AM, Storr CL. Work schedule characteristics and
substance use in nurses. Am J Ind Med. 1998;34(3):266-71.
21. Shields M. Long working hours and health. Health Rep.
1999;11(2):33-48.
22. Nylen L, Voss M, Floderus B. Mortality among women and men
relative to unemployment, part time work, overtime work, and
extrawork:astudybasedondatafromtheSwedishtwinregistry.
Occup Environ Med. 2001;58(1):52-7.
23. Samkoff JS, Jacques CH. A review of studies concerning effects
ofsleepdeprivationandfatigueonresidents'performance.Acad
Med. 1991;66(11):687-93.
24. Defoe DM, Power ML, Holzman GB, Carpentieri A, Schulkin J.
Long hours and little sleep: work schedules of residents in
obstetrics and gynecology. Obstet Gynecol. 2001;97(6):1015-8.
25. Rosen IM, Bellini LM, Shea JA. Sleep behaviors and attitudes
among internal medicine housestaff in a U.S. university-based
residency program. Acad Med. 2004;79(25):407-16.
7/9 GMS German Medical Science 2007, Vol. 5, ISSN 1612-3174
Rosta et al.: Excessive working hours and health complaints among ...26. Baldwin DC Jr, Daugherty SR. Sleep deprivation and fatigue in
residency training: results of a national survey of first- and
second-year residents. Sleep. 2004;27(2):217-23.
27. Leung L, Becker CE. Sleep deprivation and house staff
performance: Update 1984-1991. J Occup Med.
1992;34(12):1153-60.
28. Howard SK, Gaba DM, Smith BE, Weinger MB, Herndon C,
Keshavacharya S, Rosekind MR. Simulation study of rested
versus sleep-deprived anesthesiologists. Anesthesiology.
2003;98(6):1345-55.
29. Schattner P, Davidson S, Serry N. Doctors' health and wellbeing:
taking up the challenge in Australia. MJA. 2004;181(7):348-9.
30. Fletcher KE, Underwood W 3rd, Davis SQ, Mangrulkar RS,
McMahon LF Jr, Saint S. Effects of work hour reduction on
residents' lives: a systematic review. JAMA. 2005;294(9):1088-
100.
31. Medical Council Ireland. First National Conference of the health
of Doctors consensus statement. 16 February 2005. Available
from:http://www.medicalcouncil.ie/about/consensus.asp[22.
November 2006].
32. Landrigan CP, Rothschild JM, Cronin JW, Kaushal R, Burdick E,
Katz JT, Lilly CM, Stone PH, Lockley SW, Bates DW, Czeisler CA.
Effect of reducing interns' work hours on serious medical errors
in intensive care units. N Engl J Med. 2004;351(18):1838-48.
33. Lehrl S, Kinzel W, Fischer B, Weidenhammer W, Hrsg.
Psychiatrische und medizinpsychologische Messverfahren des
deutschsprachigen Raumes. Ebersberg: Vless Verlag; 1986.
34. EuropeanFoundationfortheImprovementofLivingandWorking
Conditions. Fourth European Working Conditions Survey. 2005.
Available from:
http://www.eurofound.eu.int/pubdocs/2006/78/en/1/
ef0678en.pdf [15. November 2006].
35. SPSS Inc. SPSS Version 13. Chicago, IL, USA; 2006.
36. KringsA.TheorieundEmpirieunterschiedlichlangerArbeitstage
am Beispiel von Schicht- und Teilzeitarbeit. Dissertation,
Universität Köln; 1999. (Presse-Information 10/2001 der
Universität Köln. Available from: http://www.uni-koeln.de/pi/i/
2001.010.htm)
37. Knaupp P. Die Zwölf-Stunden-Schicht. Eschborn:
Rationalisierungs-Kuratorium der Deutschen Wirtschaft e.V.;
1983.
38. Akerstedt T. Sleepiness at work: effects of irregular work hours.
In: Monk TH, ed. Sleep, sleepiness and performance. New York:
John Wiley; 1991. p. 129-52.
39. Bhananker SM, Cullen BF. Resident work hours. Curr Opin
Anaesthesiol. 2003;16(6):603-9.
40. Barden CB, Specht MC, McCarter MD, Daly JM, Fahey TJ 3rd.
Effects of limited work hours on surgical training. J Am Coll Surg.
2002;195(4):531-8.
41. CarusoCC,BushnellT,EggerthD,HeitmannA,KojolaB,Newman
K, Rosa RR, Sauter SL, Vila B. Long working hours, safety, and
health: toward a National Research Agenda. Am J Ind Med.
2006;49(11):930-42.
42. Franke WD, Cox DF, Schultz DP, Anderson DF. Coronary heart
diseaseriskfactorsinemployeesofIowa'sDepartmentofPublic
Safety compared to a cohort of the general population. Am J Ind
Med. 1997;31(6):733-7.
43. Rüdiger HW. Schicht- und Nachtarbeit aus Sicht der
Arbeitsmedizin. Dtsch Med Wochenschr. 2006;131:2451-2.
44. Kroenke K, Spitzer RL. Gender differences in the reporting of
physical and somatoform symptoms. Psychosom Med.
1998;60(2):150-5.
45. Haug TT, Mykletun A, Dahl AA. The association between anxiety,
depression, and somatic symptoms in a large population: the
HUNT-II study. Psychosom Med. 2004;66(6):845-51.
46. Scicchitano J, Lovell P, Pearce R, Marley J, Pilowsky I. Illness
behaviorandsomatizationingeneralpractice.JPsychosomRes.
1996;41(3):247-54.
47. Aasland OG, Olff M, Falkum E, Schweder T, Ursin H. Health
complaints and job stress in Norwegian physicians: the use of
an overlapping questionnaire design. Soc Sci Med.
1997;45(11):1615-29.
48. Lewis JM, Barnhart FD, Howard BL, Carson DI, Nace EP. Work
stress in the lives of physicians. Tex Med. 1993;89(2):62-7.
49. Firth-CozensJ,MossF.Hours,sleep,teamwork,andstress.BMJ.
1998;317(7169):1335-6.
50. Wall TD, Bolden RI, Borrill CS, Carter AJ, Golya DA, Hardy GE,
Haynes CE, Rick JE, Shapiro DA, West MA. Minor psychiatric
disorderinNHStruststaff:occupationalandgenderdifferences.
Br J Psychiatry. 1997;171:519-23.
51. Baldwin DC Jr, Daugherty SR, Tsai R, Scotti MJ Jr. A national
survey of residents' self-reported work hours: thinking beyond
specialty. Acad Med. 2003;78(11):1154-63.
52. Kinzl JF, Traweger C, Biebl W, Lederer W. Burnout und
Belastungsstörungen bei Intensivmedizinern. Dtsch Med
Wochenschr. 2006;131(44):2461-4.
53. Richardsen AM, Burke RJ. Occupational stress and job
satisfaction among physicians: sex differences. Soc Sci Med.
1991;33(10):1179-87.
54. Hartwig B, Nichols A. GP health and well-being: the issues
explored. Brisbane: Brisbane North Division of general Praxis;
2000.
55. ChernissC.JobStressintheHumanServices.BeverlyHills:Sage
Publications; 1980.
56. Faust V. Seelische Störungen heute. München: CH Beck; 1999.
57. Martini S, Arfken CL, Balon R. Comparison of burnout among
medical residents before and after the implementation of work
hours limits. Acad Psychiatry. 2006;30(4):352-5.
58. Keeton K, Fenner DE, Johnson TR, Hayward RA. Predictors of
physician career satisfaction, work-life balance, and burnout.
Obstet Gynecol. 2007;109(4):949-55.
59. Gopal R, Glasheen JJ, Miyoshi TJ, Prochazka AV. Burnout and
internal medicine resident work-hour restrictions. Arch Intern
Med. 2005;165(22):2595-600.
60. Marburger Bund. Pressemitteilung: Keine Änderung der
Arbeitszeitrichtlinie. Marburger Bund unterstützt
Bundesarbeitsminister Müntefering. 2007. Available from:
http://www.marburger-bund.de/
marburgerbund/bundesverband/presse/pressemitteilungen/
pm2007/pm03_07.php [19. Januar 2007].
61. Pressemitteilung: Bereitschaftsdienste gelten häufig noch nicht
als Arbeitszeit. Available from: http://www.aerzteblatt-
studieren.de/doc.asp?docId=104761.
62. EU-Arbeitszeitrichtlinie:Einigungerneutgescheitert.DtschÄrztebl.
2006;103:3064.
63. SindicatodeMédicosdeAsistenciaPública(Simap)vConselleria
deSanidadyConsumodelaGeneralidadValenciana-Judgment
of the Court of 3 October 2000. Case C-303/98. Available from:
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?
smartapi!celexplus!prod!CELEXnumdoc&lg=en&numdoc=61998J0303.
64. Jaeger,Norbertv.LandeshauptstadtKiel-JudgmentoftheCourt
of 9 September 2003. Case C-151/02. Available from:
http://curia.europa.eu/jurisp/cgi-bin/gettext.pl? lang=en&
num=79969090C19020151&doc=T&ouvert=T&seance=ARRET&where=()
[15. November 2005].
8/9 GMS German Medical Science 2007, Vol. 5, ISSN 1612-3174
Rosta et al.: Excessive working hours and health complaints among ...65. DeutscheKrankenhausgesellschaft.Pressemitteilung:DKGzum
Abbau von Arbeitsplätzen im stationären Sektor. Baum:
Sanierungsbeitragstreichen-Arbeitszeitgesetzändern.9.1.2007.
Available from:
http://www.dkgev.de/dkgev.php/cat/35/aid/2237/title/
DKG+zum+Abbau+von+Arbeitspl%E4tzen+im+station%E4ren+Sektor
[19. Januar 2007].
66. Conigliaro J, Frishman WH, Lazar EJ, Croen L. Internal medicine
housestaff and attending physician perceptionsof the impact of
the New York State Section 405 regulations on working
conditionsandsupervisionofresidentsintwotrainingprograms.
J Gen Intern Med. 1993;8:502-7.
67. Basu CB, Chen LM, Hollier LH Jr, Shenaq SM. The effect of the
AccreditationCouncilforGraduateMedicalEducationDutyHours
Policyonplasticsurgeryresidenteducationandpatientcare:an
outcomes study. Plast Reconstr Surg. 2004;114(7):1878-86.
68. Chung R, Ahmed N, Chen P. Meeting the 80-hour work week
requirement: what did we cut? Curr Surg. 2004;61(6):609-11.
69. Pittner PM Peter JH, Wehr M. Der Zusammenhang von
arbeitsbezogenen Belastungsaspekten mit psychosomatischen
Beschwerden, Befindlichkeiten und der Arbeitszufriedenheitbei
Assistenzärzten in medizinischen Abteilungen von
Universitätskrankenhäusern.ZeitschriftfürArbeitswissenschaft.
1984;38(4):227-34.
70. Stengel M. Zur Situation von Krankenhausärzten im
Spannungsfeld von Arbeit und Freizeit. Zeitschrift für
Arbeitswissenschaft. 1991;45:28-35.
71. Kaiser R, Kortmann A. Arbeitszeit hessischer A.i.P., Assistenten
und Oberärzte. Hess Ärztebl. 2002;2:71-3.
72. BestmannB,RohdeV,Wellmann,KüchlerTh.Berufsreport2003:
Geschlechterunterschiede im Beruf. Dtsch Ärztebl.
2004;101:776-9.
73. Lockley SW, Cronin JW, Evans EE, Cade BE, Lee CJ, Landrigan
CP, Rothschild JM, Katz JT, Lilly CM, Stone PH, Aeschbach D,
CzeislerCA;HarvardWorkHours,HealthandSafetyGroup.Effect
of reducing interns' weekly work hours on sleep and attentional
failures. N Engl J Med. 2004;351(18):1829-37.
74. LeifmanH,ÖsterbergE,RamstedtM.AlcoholinPostwarEurope,
ECAS II. A discussion of indicators on alcohol consumption and
alcohol-related harm. European Comparative Alcohol Study -
ECAS. Final report. Stockholm: Edita Ljunglöfs, 2002. Available
from: http://www.eurocare.org/btg/policyeu/pdfs/2002-
ecasreportII.pdf [24.6.2007].
75. Coyne JC, Rohrbaugh MJ, Shoham V, Sonnega JS, Nicklas JM,
CranfordJA.Prognosticimportanceofmaritalqualityforsurvival
of congestive heart failure. Am J Cardiol. 2001;88(5):526-9.
76. Wood W, Rhodes N, Whelan M. Sex differences in positive well-
being: A consideration of emotional style and marital status.
Psychological Bulletin. 1989;106(2):249-64.
77. Mikulincer M, Shaver PR, Pereg D. Attachment theory and affect
regulation: The dynamics, development, and cognitive
consequences of attachment-related strategies. Motiv Emot.
2003;27(2):77-102.
78. Gensch K, Waltenberger M. Entwicklung der ärztlichen
Versorgung in Bayern unter Berücksichtigung des steigenden
Anteils an Ärztinnen. München: Bayerisches Staatsinstitut für
Hochschulforschung und Hochschulplanung; 2006.
79. Kopetsch Th. Ärztestatistik. Berufsanfänger: Mehr als die Hälfte
sind Ärztinnen. Dtsch Ärztebl. 2007;104(11):698-704.
80. Simmgen M. Why German doctors enjoy British medicine. Clin
Med. 2004;4(1):57-9.
Corresponding author:
Judith Rosta, PhD
Federal Institute for Population Research at the Federal
Statistical Office, Friedrich-Ebert-Allee 4, 65180
Wiesbaden, Germany, Fax: +49-(0)611-75 3960
judith.rosta@destatis.de
Please cite as
Rosta J, Gerber A. Excessive working hours and health complaints
among hospital physicians: a study based on a national sample of
hospital physicians in Germany. GMS Ger Med Sci. 2007;5:Doc09.
This article is freely available from
http://www.egms.de/en/gms/2007-5/000045.shtml
Received: 2007-10-01
Revised: 2007-11-12
Published: 2007-11-29
Copyright
©2007 Rosta et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en). You
are free: to Share — to copy, distribute and transmit the work, provided
the original author and source are credited.
9/9 GMS German Medical Science 2007, Vol. 5, ISSN 1612-3174
Rosta et al.: Excessive working hours and health complaints among ...